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HYDRAULIC GENERATOR DRIVE SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to a hydraulic generator drive sys 
tem. More speci?cally, this invention relates to a robust con 
trol system for a hydraulic generator drive. 

Hydraulic generator drive systems are used in the operation 
of heavy machinery such as pavers, agricultural tractors, util 
ity trucks, ?re trucks, cranes and similar machines. A hydrau 
lic generator drive system typically is poWered by an internal 
combustion engine that provides a mechanical input to a 
hydraulic pump. The hydraulic pump is hydraulically con 
nected to a hydraulic motor to provide poWer to the generator 
at constant speed. There are a variety of control systems used 
to operate the conventional hydraulic generator drive system. 
In general, each is based upon the identical concept of con 
trolling the speed of the generator simultaneously With con 
trolling the voltage of the generator using tWo different con 
trol systems. Each of these systems has its oWn individual 
problems including generally high cost and instability in the 
system due to the separate control systems not Working prop 
erly in unison. 

FIGS. 1-4 represent prior art control systems used to oper 
ate hydraulic generator drive systems. FIG. 1 shoWs a tradi 
tional control that incorporates a load sensing control for the 
output of the pump and a standard automatic voltage regulator 
control (AVR) for the output of the generator. The load sense 
control on the pump tries to maintain a constant margin across 
the “?xed ?oW control ori?ce” Which maintains a constant 
?oW through this ori?ce. One of the problems With this con 
trol system is that the pump may maintain a constant flow 
across the ori?ce; hoWever, there is leakage in the hydraulic 
motor and as the load increases there is more leakage across 
the motor. As the load increases the speed of the generator 
decays even if the How from the pump remains constant. The 
problem With this control system is that there are tWo separate 
closed loop control systems that can affect each other nega 
tively and causes instability in the Whole system. 

FIG. 2 shoWs a second traditional control system that incor 
porates a How valve and a standard AVR for the output of the 
generator. The load sense control of the valve tries to maintain 
a constant margin across an ori?ce Which maintains a con 

stant ?oW through this ori?ce. One of the problems With this 
control system is that the valve may maintain a constant ?oW 
across the How; hoWever, there is leakage in the hydraulic 
motor and as the load is increased there is more leakage across 
the motor. Again, the result is as the load increases the speed 
of the generator decays even if the How from the valve 
remains constant. The problem With this control system is that 
there are tWo separate closed loop control systems that can 
affect each other negatively and causes instability in the 
Whole system. 

FIG. 3 shoWs a third traditional control system. This con 
trol system also utiliZes a How control valve and incorporates 
a closed loop electronic speed control that controls the How 
out of the valve. Additionally, the system has a standard AVR 
for the output of the generator. The problem With this control 
system is that there are tWo separate closed loop control 
systems that can affect each other negatively and causes insta 
bility in the system. 

FIG. 4 shoWs a fourth traditional control system that uses 
an EDC pump control. This control system incorporates a 
closed loop electronic speed control Which controls the How 
out of the pump and a standard AVR for the output of the 
generator. Several problems are presented With this design 
including that How control pumps are more expensive than 
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2 
pressure control pumps. Additionally, as With the other cir 
cuits, tWo separate closed loop control systems are presented 
that affect each other negatively that causes instability Within 
the entire system. 
A ?nal prior art control system is shoWn in FIG. 5 that 

utiliZes a throttle on the internal combustion engine and a 
?xed displacement pump. In this prior art system a closed 
loop electronic speed control controls the throttle of the inter 
nal combustion engine While a standard AVR is used to con 
trol the output of the generator. Again, because tWo separate 
closed loop control systems are presented, instability prob 
lems occur in the system. Additionally, While this system has 
been proven to operate satisfactorily When the engine is dedi 
cated to running the generator, oftentimes systems need the 
engine to run more than just the generator. As a result, the 
versatility of this system is limited. 

Therefore, a principal object of the present invention is to 
provide a hydraulic generator drive system that utiliZes a 
control system having a single control system. 

Another object of the present invention is to improve sta 
bility of a hydraulic generator drive system. 

These and other objects, features, or advantages of the 
present invention Will become apparent from the speci?cation 
and claims. 

BRIEF SUMMARY OF THE INVENTION 

A hydraulic generator drive system having a hydraulic 
pump hydraulically connected to a hydraulic motor Wherein 
the hydraulic motor receives an input from the pump and 
generates an output. A generator is mechanically connected 
and receives the output of the hydraulic motor and has an 
armature Wherein actuation of the armature causes the gen 
erator to operate on a load. A control system has a ?rst loop 
control that receives a signal associated With the hydraulic 
pump or motor output and sends a second command signal to 
the pump controller to control the hydraulic pump. The sys 
tem additionally has a second loop control that receives an 
input signal from the generator and sends a command signal 
to the armature. The control of the generator is dependent on 
both the ?rst and second control loop. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a prior art schematic diagram of a hydraulic 
generator drive system; 

FIG. 2 is a prior art schematic diagram of a hydraulic 
generator drive system; 

FIG. 3 is a prior art schematic diagram of a hydraulic 
generator drive system; 

FIG. 4 is a prior art schematic diagram of a hydraulic 
generator drive system; 

FIG. 5 is a prior art schematic diagram of a hydraulic 
generator drive system; 

FIG. 6 is a hydraulic generator drive system; and 
FIG. 7 is a hydraulic generator drive system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIGS. 6 and 7 shoW tWo embodiments of a hydraulic gen 
erator drive system 10. In both systems 10 are connected to 
internal combustion engine 12 Wherein the internal combus 
tion engine provides a mechanical input 14. The mechanical 
input 14 actuates a hydraulic pump 16 that has a pump con 
troller 18 that in a preferred embodiment is a pressure control. 
The hydraulic pump 16 is hydraulically connected to and 



US 8,080,888 B1 
3 

provides an input 20 for a hydraulic motor 22. Together the 
hydraulic pump 16 and hydraulic motor 22 form a hydraulic 
transmission 23. 

The hydraulic generator drive system 10 has an output 24 
that is generated by the hydraulic motor 22 and is received by 
a generator 26. While considered an output 24 of the hydrau 
lic generator drive system 10, numeral 24 represents an input 
24 for the generator 26. Generator 26 has an armature 28 
Wherein actuation of the armature causes the generator 26 to 
operate on a load 29. In electric communication With the 
hydraulic generating drive system 10 is a control system 30 
for providing operation to the system 10. 

The control system 30 comprises a controller 32 that has a 
?rst loop control 34 and a second loop control 36. Speci? 
cally, the ?rst loop control 34 receives an input signal 38 from 
the output 24 of the hydraulic motor 22 and provides a com 
mand signal 40 to the pump controller 18 to operate the pump 
16. In a preferred embodiment the command signal 40 is a 
pulse Width modulation (PWM) signal. The second loop con 
trol 36 receives an input signal 42 from the ?rst loop control 
34 and sends a command signal 44 to the armature 28 of the 
generator 26. In this manner, the controller 32 controls both 
the output 20 of the hydraulic pump 16 and the output of the 
generator 26. 

In the embodiment seen in FIG. 6 the ?rst loop control 34 
is a proportional integral derivative (PID) algorithm While the 
second loop control 36 has a ?lter element and a scaling 
element. In this embodiment the ?rst loop control 34 is a 
closed loop electronic speed control that controls the output 
20 and the second loop control 36 is an open loop voltage 
regulator that controls the output of the generator 26. The 
control system 30 of FIG. 6 eliminates negative interaction 
betWeen the speed and voltage control loops. Thus, instability 
issues are minimiZed in the system. Additionally, the need for 
an AVR is eliminated thus reducing the overall cost of the 
control system 30 and drive system 10. 

In the embodiment shoWn in FIG. 7 the ?rst loop control 34 
again is a PID algorithm. HoWever, in this embodiment the 
second loop control presents a logic control 46 combined 
With a second PID. In this embodiment presented is a ?rst 
loop control 34 that is a closed loop electronic speed control 
that controls the output 20 of the pump 16 and has a second 
loop control 36 that is a closed loop voltage regulator that 
controls the output of the generator 26. 

The control system 30 of FIG. 7 again eliminates any 
negative interaction betWeen controlling the speed of the 
pump 16 and the voltage of the generator 26 by providing ?rst 
and second loop controls 34 and 36 that communicate With 
one another. The system also minimiZes cost by eliminating 
the need for an AVR. 

In operation the hydraulic transmission 23 generates an 
output received by the control system 30. While the output 
generated in one embodiment is output 24 of the hydraulic 
motor 22, the output additionally could come from the 
hydraulic pump 16 Without falling outside the scope of this 
disclosure. From the hydraulic transmission output the con 
trol system 30 sends a command signal 40 to the hydraulic 
transmission 23 to control the hydraulic transmission 23. 
Simultaneously, an input signal 38 from the input 24 to the 
generator 26 is received by the control system 30, Wherein the 
control system 30 sends a command signal 44 to the armature 
28 of the generator 28 as a result. In one embodiment the 
output from the hydraulic transmission is also the input to the 
generator 26. 

Thus, provided is a hydraulic generator drive system 10 
that presents a control system 30 that combines a controller 
for controlling speed and controlling voltage together. By 
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4 
combining these tWo functions into the same control system 
30 negative interaction betWeen the tWo systems is elimi 
nated. Additionally, by eliminating the need for an AVR the 
control system is more cost effective than previous control 
systems. With regard to the embodiment of FIG. 6 the control 
system 30 is able to function properly because the controller 
32 can calculate hoW much load 29 is on the generator 26 by 
monitoring the amount of current that is sent to the pump 
controller 18. Additionally, by controlling only pressure to 
the motor and not How, eliminates the need for a How control 
valve or a ?xed ?oW control ori?ce thus eliminating poWer 
consumption by these components. Thus, the overall e?i 
ciency of the system is higher than the prior art versions that 
focus on How control. By eliminating a How control valve or 
a ?xed ?oW control ori?ce the controlling of the pressure to 
the motor simpli?es the process of setup, diagnosis and tun 
ing the system When installed. Thus, at the very least all of the 
stated objectives have been met. 

It Will be appreciated by those skilled in the art that other 
various modi?cations could be made to the device Without 
departing from the spirit and scope of this invention. All such 
modi?cations and changes fall Within the scope of the claims 
and are intended to be covered thereby. 

What is claimed is: 
1. A hydraulic generator drive system comprising: 
a hydraulic transmission having a hydraulic pump hydrau 

lically connected to a hydraulic motor and generating an 
output; 

an engine providing a mechanical input actuating the 
hydraulic pump; 

a generator mechanically connected to the hydraulic trans 
mission and having an armature Wherein actuation of the 
armature causes the generator to operate on a load; 

a control system having a ?rst loop control that receives a 
signal associated With the hydraulic transmission and 
sends a command signal to the hydraulic transmission to 
control the hydraulic transmission; and 

said control system having a second loop control that 
receives an input signal from the ?rst loop control and 
sends a command signal to the armature to actuate the 
generator such that the control system controls both the 
output of the hydraulic pump and the output of the gen 
erator. 

2. The drive system of claim 1 Wherein the ?rst loop control 
is a closed loop electronic speed control that controls the 
hydraulic pump. 

3. The drive system of claim 2 Wherein the second loop 
control is an open loop voltage regulator that combined With 
the closed loop electronic speed control actuates the genera 
tor. 

4. The drive system of claim 3 Wherein the open loop 
voltage regulator has a ?lter. 

5. The drive system of claim 1 Wherein the hydraulic pump 
has a pump controller for controlling operation of the hydrau 
lic transmission. 

6. The drive system of claim 5 Wherein the control system 
calculates the load the generator is operating on by monitor 
ing the current sent to the pump controller. 

7. The drive system of claim 5 Wherein the pump controller 
is a pressure control. 

8. The drive system of claim 1 Wherein the output of the 
hydraulic transmission is the input of the generator. 


